Hormonal substitution therapy has been extremely successful, with respect to morbidity and mortality, in the treatment of the major syndromes of endocrine insufficiency. However, many patients treated for endocrine insufficiencies still suffer from more or less vague complaints and a decreased quality of life. It is likely that these complaints are, at least in part, caused by intrinsic imperfections of hormone replacement strategies in mimicking normal hormone secretion. Unfortunately, these complaints are often difficult to assess by clinicometric or biochemical tests, because the effects of hormones in general, and thus of hormone replacement strategies in particular, are difficult to quantify at the tissue level. Therefore, in clinical practice we rely mostly on plasma variables -'plasma endocrinology' -which are a poor reflection of hormone action at the tissue level. Appreciation of these intrinsic shortcomings of endocrine therapy is of utmost importance to prevent incorrect labelling of the complaints of many endocrine patients and to achieve further improvement in endocrine replacement strategies.
Introduction
In the classical concept of endocrinology, proposed by Starling in 1905, hormones are transported by the blood from endocrine glands to their site of action in distant organs. On the basis of this concept, the traditional endocrine organs were recognised and the hormones produced by these organs identified, isolated and ultimately produced in pharmaceutical quantities. In general, endocrinology has been extremely successful in the treatment of diseases caused by endocrine insufficiencies. Previously lethal diseases such as adrenal insufficiency, type 1 (insulin-dependent) diabetes mellitus and hypothyroidism, have been successfully treated for many decades. Another marker of this success is the low cost involved in the pharmaceutical production of the natural hormones. For instance, in The Netherlands, the average daily cost of thyroxine required for full thyroid replacement amounts to only e0.05, and that of hydrocortisone to only e0. 10 .
Although these achievements may suggest to some that endocrine research has fulfilled its promises, a perfect mimicry of endocrine homeostasis by hormone replacement therapy is in general impossible (Table 1) . Fortunately, many patients receiving endocrine replacement therapy have a good quality of life. However, other patients have vague complaints and a decreased quality of life, which are difficult to assess by objective criteria. It is likely that these complaints may be explained, at least in part, by the intrinsic biological imperfections of endocrine replacement therapy. These subtle signs of endocrine imperfection may result in inadequate labelling of the complaints, if the doctor involved does not consider the possibility of imperfect endocrine replacement. Therefore, we focus here on the intrinsic imperfections of current endocrine replacement therapy.
Hypothyroidism
A minority of the patients treated with L-thyroxine for hypothyroidism have complaints despite normalisation of the euthyroid state as judged by normal concentrations of thyrotrophin (TSH). In clinical practice, these complaints are difficult to quantify by clinimetric methods or by biochemical testing. They range from musculoskeletal complaints, to vague feelings of being unwell, and to depression. Two approaches have been used to decrease the complaints experienced by these patients: an increase in the dose of L-thyroxine, and combination treatment of thyroxine with tri-iodothyronine. In some of the patients, a decrease in complaints can be achieved by increasing the dose of thyroxine above that required to restore TSH concentrations to normal (1) . For this reason, such patients are often allowed to take a dose of thyroxine that would be judged as overtreatment with respect to TSH concentrations. The second approach was evaluated by Bunevicius et al. (2) , who performed a randomised controlled trial to compare the effects of thyroxine alone with those of thyroxine plus tri-iodothyronine. Patients with hypothyroidism benefitted when 12.5 mg triiodothyronine was substituted for 50 mg thyroxine in their treatment regimens. This resulted in improved neuropsychological functioning. Pulse rates and serum sex hormone-binding globulin concentrations were greater after treatment with thyroxine plus tri-iodothyronine, indicating a slightly greater effect on the heart and liver. Serum thyroxine concentrations were lower and tri-iodothyronine concentrations were greater after treatment with thyroxine plus tri-iodothyronine, but serum TSH concentrations, a sensitive measure of thyroid hormone action, were similar after the two treatments. It should be noted that not all patients benefitted from this approach because, even in the group with combination therapy, patients continued to report complaints of depression.
In clinical practice, the adequacy of thyroid hormone supplementation is assessed by the measurement of Table 1 Biological imperfections of endocrine therapy.
Hormone
Biological imperfections of its replacement DHEA DHEA per se is probably not an active hormone, but rather a prohormone that is converted into active androgens and oestrogens in target tissues by intracrine mechanisms. The influence of the dose-response relationships of DHEA substitution on this intracrine regulation of hormone production is not known, although DHEAS, androstenedione and testosterone concentrations increase to low normal values in females receiving a daily dose of 50 mg DHEA. In addition, commercially available DHEA preparations are notoriously contaminated with other hormones or substances, which in part explains why DHEA is formally not considered to be a drug.
Growth hormone
Although endogenous growth hormone secretion is characteristically pulsatile, the plasma profile of exogenously administered growth hormone is distinctly different. Moreover, supraphysiological concentrations of plasma growth hormone are present after administration of recombinant growth hormone for a large part of the 24-hour dose interval. Studies in rodents have documented that the molecular effects of growth hormone are dependent on the time profile of plasma hormone concentrations. At present, these effects are difficult to address in humans in vivo. In addition, markers of the biological effect of growth hormone therapy are lacking in adults, whereas assays of the surrogate marker of effect, IGF-I, are hampered by technical imperfections.
Fludrocortisone
The secretion of aldosterone is pulsatile, with an alpha half-life of ,30 min. The pharmacokinetics of fludrocortisone, which is taken in a once-daily regimen, is distinctly different. Although the plasma half-life of fludrocortisone is not much different from that of aldosterone, the biological half-life is 18-36 h. Markers of biological effect, such as serum renin/aldosterone ratio, are subject to important intra-and inter-assay variabilities.
Hydrocortisone
Plasma profiles of exogenously administered hormone are distinctly different from normal pulsatile profiles. Moreover, before the morning dose of hydrocortisone is taken, extremely low concentrations of cortisol may be found, which is not unexpected in view of the twice-daily dose interval and the plasma half-life of ,80 min. As is the case for growth hormone, adequate markers of biological effect are lacking entirely, leading to crude dosing schedules related to body mass index, and potential over-or undertreatment.
Insulin
The half-life of endogenous insulin is several minutes, whereas that of short-acting exogenous insulin, administered s.c., is several hours. The plasma profile of s.c.-administered insulin is distinctly different from that of endogenously secreted insulin. A first-phase response can not be mimicked. In addition, exogenous insulin lacks the pulsatile characteristics of endogenous insulin secretion. In vivo secretion of insulin in humans during glucose stimulation consists of a series of distinct secretory bursts, which accounts for the major part of insulin secretion. Of all the hormone therapies considered in this article, the artificial administration of insulin is the one most clearly reflected in inadequate pharmacodynamics, when one takes into account the narrow therapeutic window between insulin profiles and the ultimate goal of euglycaemia.
Testosterone
Endogenously produced testosterone has a very short half-life, and consequently modified testosterone derivatives with longer half-lives are used. Endogenous testosterone is produced in a pulsatile fashion, which is absent in testosterone therapy. Markers of biological effect are subjective or extrapolated from highly variable gonadotrophin concentrations in primary hypogonadism.
Thyroxine
The thyroid secretes tri-iodothyronine (T 3 ) (,20%) in addition to thyroxine (T 4 ) (,80%). In the absence of thyroid function, exogenous thyroxine is not able to normalise the concentrations of T 4 and T 3 in all tissues in rodents, even in the presence of normal TSH concentrations. Despite this knowledge, currently available preparations of T 3 have unfavourable pharmacological profiles and adequate markers of biological effect are lacking. Additional evidence is required before combination therapy can be advised.
Tri-iodothyronine
There are no slow-release preparations of T 3 , which would provide stable plasma concentrations in view of the half-life of T 3 (,1 day). The optimal dose is uncertain. The relationship between plasma concentrations of T 3 and tissue-specific concentrations of T 3 in humans is unknown during T 3 therapy in hypothyroidism.
TSH concentrations. This approach deserves two comments. First, it is remarkable that the normal values of TSH show a more than tenfold variation, between 0.4 and 4.5 mU/l. Because, in clinical practice, the optimal TSH concentration for individual patients within this range is unknown, titration of the substitution dose of thyroxine within this tenfold variation is relatively crude. Secondly, the intrinsic assumption of many doctors in this approach is that normal TSH concentrations reflect adequate thyroid hormone concentrations, not only at the tissue level of the hypothalamus and the pituitary, but also in the other tissues. However, it is likely that this assumption is erroneous, because TSH is produced only by the pituitary gland and therefore may not reflect thyroid hormone status in tissues outside the hypothalamopituitary axis. This notion is supported by data obtained from animal experiments. The thyroid secretes predominantly thyroxine, and only a small amount of tri-iodothyronine. Thyroxine is considered to be an inactive hormone, because a thyroxine-specific receptor has not been identified. Rather, thyroxine serves as a prohormone, because it is the precursor of tri-iodothyronine. The availability of tri-iodothyronine in target tissues is regulated by tissue-specific deiodinases. Some tissues, such as muscle, have a relatively low deiodinase activity and are dependent, to a great extent, on tri-iodothyronine derived from the thyroid and the liver. Other tissues, such as the brain and liver, have a high deiodinase activity and, as a consequence, the availability of tri-iodothyronine within those tissues is determined within the tissues themselves.
In rodents, it has been clearly demonstrated that there is no single dose of thyroxine or tri-iodothyronine that normalises thyroid hormone concentrations in all tissues simultaneously in hypothyroid animals (3). Therefore, it is highly likely that, in patients treated with L-thyroxine, subtle derangements at the tissue level are present with respect to thyroid hormone availability, and probably also thyroid hormone action. Unfortunately, we lack sensitive signs and symptoms to evaluate this in clinical practice. In addition, we do not have sensitive biochemical markers of thyroid hormone action at the tissue level other than TSH.
Growth hormone deficiency
Different pituitary disorders cause growth hormone deficiency. In children this results in growth retardation. In adults, the term 'growth hormone' is a misnomer, as it suggests that growth hormone does not serve a function in individuals with closed epiphysial plates. Growth hormone became available in pharmaceutical amounts through recombinant technology in the 1980s. Since then, a large number of studies of growth replacement therapy have shown objective and subjective improvements in a large number of parameters in adults who are growth hormone-deficient. This has resulted in the inclusion of growth hormone in the standard treatment for adults with growth hormone deficiency. Nonetheless, there are intrinsic imperfections of growth hormone therapy. In healthy individuals, growth hormone is secreted in large bursts, especially during sleep. This pulsatile pattern of secretion is important for growth hormone to be effective. For instance, in a recent study by Tannenbaum et al. (4) , the effects of growth hormone on the liver were not constant, but dependent on the time profile of growth hormone secretion. In growth hormone-deficient individuals, however, growth hormone is injected s.c. once daily. After injection, the drug is released slowly from its subcutaneous pool, resulting in slowly increasing and subsequently declining plasma concentrations. This pharmacokinetic profile is distinctly different from the endogenous, pulsatile pattern of secretion.
Another problem is the establishment of an optimal dose of growth hormone. Because there are no sensitive signs and symptoms with which to assess the adequacy of growth hormone substitution in individual patients, we rely on the measurement of insulin-like growth factor (IGF)-I as an integrative marker of growth hormone availability. However, IGF-I assay is one of the most problematic endocrine assays, because of large inter-and intra-assay variations: it is not uncommon to have coefficients of variation of 15 -20%. As a consequence, the assays may report a value of 20 nmol/l, anywhere in the range between 14 and 28 nmol/l. In clinical trials, this analytical variation in the measurement of IGF-I can be decreased by increasing the number of measurements at each time point, by optimising the assays and by analysis of the samples from each individual in the same run. However, this is impractical in clinical practice and therefore it is almost impossible to assess the exact, optimal dose of growth hormone in growth hormone-deficient patients.
Type 1 diabetes mellitus
Type 1 diabetes mellitus is caused by absolute insulin deficiency resulting from b-cell destruction. Treatment of type 1 diabetes mellitus has been available since the discovery of insulin by Banting & Best in 1922. Subsequently, major improvements in pharmaceutical production have been achieved. Continuing development of 'designer' insulins with better pharmacokinetic profiles is enabling a better mimicking of normal insulin secretory profiles. The standard of care is aimed at achieving normoglycaemia through intensive insulin treatment, because this results in a major reduction of chronic complications, as shown by the Diabetes Control and Complications Trial (DCCT) (5) . Nonetheless, even with intensive insulin treatment, a considerable proportion of the patients develop long-term complications, and such treatment is thus not perfect. Moreover, there is a delicate balance between the optimal insulin regimens to prevent hyperglycaemia and the induction of hypoglycaemia. In the DCCT, the incidence of symptomatic hypoglycaemia was increased two-to threefold in the intensively treated group as compared with the control group (6) . However, the DCCT may have been biased in this respect, because patients with hypoglycaemia unawareness were excluded from this trial. Continuous monitoring with subcutaneous glucosensors indicated that patients with type 1 diabetes mellitus have frequent episodes of both hyper-and hypoglycaemic episodes that are not evident with routine testing (7) . Therefore, the dysregulation of glucose metabolism in intensively treated patients with type 1 diabetes mellitus is probably worse than hitherto recognised.
From the perspective of monitoring endocrine substitution therapy, type 1 diabetes mellitus is a very interesting disease. In contrast to all other hormonal substitutions, insulin treatment of type 1 diabetes mellitus can be monitored by a perfect marker of hormone action at the tissue level: plasma glucose concentrations. Moreover, plasma glucose represents an integrative marker of insulin action, because it represents the balance between glucose production and glucose uptake. However, type 1 diabetes mellitus is also a prime example demonstrating that perfect endocrine substitution is in general very difficult, despite this availability of frequent glucose measurements as a marker of tissue hormone action. This provides food for thought for the imperfection of hormonal replacement strategies in other endocrine deficiencies, for which we lack ideal markers of hormone action at the tissue level that are comparable to plasma glucose.
Adrenal insufficiency

Hydrocortisone
The introduction of glucocorticoids in the middle of the last century has revolutionised the treatment of adrenal insufficiency, a previously lethal disease. Replacement therapy requires 20 -30 mg hydrocortisone divided into two or three doses a day. Alternatively, longeracting corticosteroid preparations are used, such as dexamethasone 0.5 mg/day or prednisone 5 mg/day. The notion proposed by the proponents of these longer-acting equivalents is that these alternative approaches avoid the high peak concentrations and periods of inadequate replacement that are associated with the use of hydrocortisone.
It is advised that replacement therapy for patients with adrenal insufficiency should be individualised. Parameters for judging the adequacy of glucocorticoid substitution involve blood pressure, heart rate, sense of wellbeing, and elimination of symptoms such as anorexia, nausea and vomiting. In addition, signs of excess glucocorticoids may dictate a decrease in dose. In our experience, however, slight changes in the dose of hydrocortisone within the range 20 -35 mg/day are hardly, if at all, reflected in changes in these parameters. Nonetheless, long-term replacement therapy with hydrocortisone in a dose of 30 mg/day is associated with decreased bone mineral density (8) . In addition, measurements of rates of production of cortisol using stable isotopes in vivo have indicated that the physiological rate of production of cortisol was much lower than previously believed: 5.7 mg/m 2 per day compared with 12 -15 mg/m 2 per day (9). Therefore, the currently recommended dose of hydrocortisone is lower than before. Thus, on the basis of the signs and symptoms, it is apparently impossible to determine the perfect dose of hydrocortisone for physiological replacement in individual patients. Moreover, a reduction from the previously used, greater doses of hydrocortisone to the currently recommended dose did not result in any detectable change in clinical parameters in individual patients. Finally, we lack reliable biochemical markers of glucocorticoid action at the tissue level. This is because there is not a single physiological function that is controlled by cortisol alone.
From these arguments, we conclude that adjustment of the perfect dose of hydrocortisone for individual patients with adrenal insufficiency is not possible. In addition, our advice to patients to adapt their therapeutic hydrocortisone regimen in the case of stress or intercurrent disease is largely based on intuition, rather than on hard experimental data (10).
Fludrocortisone
Patients with primary adrenal insufficiency also have aldosterone deficiency, the signs and symptoms of which are limited to postural hypotension. Mineralocorticoid replacement with fludrocortisone is obligatory in these patients, the recommended daily dose of the fludrocortisone ranging between 0.05 and 0.20 mg. The adequacy of mineralocorticoid treatment is assessed by measuring the postural blood pressure and serum sodium, potassium and renin concentrations. Plasma renin correlates better with mineralocorticoid dose than do plasma sodium and potassium concentrations (11) . However, even optimal treatment with fludrocortisone may be associated with mildly increased plasma renin activity. The measurement of serum potassium is useful to assess asymptomatic overdosage of fludrocortisone, which is indicated by low potassium values, rather than by plasma renin activity (12) . These observations on the relationship between dose of fludrocortisone, plasma renin and electrolyte concentrations were mostly made in carefully balanced studies, which are impractical in clinical practice. Therefore, most doctors rely only on postural blood pressure measurements and serum sodium and potassium concentrations. These variables remain within the normal range in most patients with primary adrenal insufficiency who are receiving the above-mentioned doses of fludrocortisone. Consequently, the choice for a dose of fludrocortisone within the indicated range is based on relatively crude criteria.
Dehydroepiandrosterone (DHEA)
Adrenal insufficiency requires life-long replacement therapy with glucocorticoids; in primary adrenal insufficiency, life-long replacement therapy with mineralocorticoids is also necessary. In addition, however, the adrenals produce DHEA and dehydroepiandrosterone sulphate (DHEAS), and adrenal insufficiency is associated with decreased plasma concentrations of these steroids. In peripheral tissues such as hair follicles, adipose tissue and prostate, DHEA and DHEAS are converted into active androgens such as androstenedione, testosterone and dihydrotestosterone, and into active oestrogens such as oestrone and oestradiol.
Several trials have evaluated the effect of DHEA replacement in primary and secondary adrenal insufficiency. DHEA per se is probably not an active hormone, because a receptor for DHEA has not been identified. Rather, DHEA and DHEAS serve as precursors of steroid biosynthesis within other tissues and act after conversion into androgens and oestrogens, by activating androgen and oestrogen receptors. In response to treatment with DHEA 50 mg/day by mouth, concentrations of DHEAS, androstenedione and testosterone increase to low-normal values in females. The results of randomised, double-blind controlled trials indicate that DHEA improves mood, wellbeing and, in women, libido, in the absence of significant short-term side effects (13, 14) . In clinical practice this has resulted in the introduction of DHEA treatment in adrenal insufficiency, in the above-mentioned dose. However, monitoring of this replacement strategy by signs and symptoms is not really possible in clinical practice.
Hypogonadism
Men
Androgens have been used for the treatment of male hypogonadism for more than 60 years. It has been well documented that this replacement therapy results in reversal of the effects of hypogonadism with improvement of sexual function, mood, bone mineral density and lean body mass. However, clinical signs and symptoms are not sufficiently sensitive to enable titration of the dose of testosterone derivatives. For instance, the improvement of sexual function and mood variables by testosterone treatment requires only a minimally adequate concentration of testosterone and further increases in plasma concentrations do not confer further improvement in mood variables (15) . In contrast, it has been well established that pharmacological dosages of androgens result in further increase in lean body mass.
In addition to the lack of sensitive signs and symptoms for monitoring the adequacy of testosterone substitution, clinicians have not achieved complete success in mimicking normal testosterone homeostasis. Because testosterone per se is degraded rapidly, it is necessary to modify the molecule in order to alter its metabolism and thereby increase the plasma half-life. Testosterone derivatives have been developed for oral, parenteral and transdermal administration. Because orally administered testosterone is subject to a major first-pass effect through the liver, 17a-alkylated derivatives are used for oral substitution. However, plasma testosterone concentrations cannot be used to monitor substitution with these compounds. In addition, these drugs are inferior with respect to their efficacy and are therefore not the drugs of first choice. A number of testosterone derivatives are available for parenteral use. The limitations of these depot preparations are fluctuating testosterone concentrations, resulting in initially high concentrations and insufficient concentrations before the next dose. Transdermal preparations appear to mimic physiological testosterone concentrations, even with a diurnal variation. However, there are indications that even transdermal testosterone does not result in a complete mimicking of normal testosterone secretion. For instance, gonadotropin concentrations remain increased in a large proportion of the patients, despite plasma concentrations of testosterone, dihydrotestosterone and oestradiol within the normal range (16) . Consequently, androgen replacement therapy by testosterone derivatives is not perfect, but is subject to intrinsic imperfections.
Women
Treatment of primary and secondary hypogonadism in women consists of administration of oestrogens and, if a uterus is present, progestins. Oestrogen supplementation reverses the effects of hypogonadism in women, including those who are postmenopausal. It appears to be difficult to evaluate the adequacy of oestrogen supplementation in hypogonadism by clinicometric approaches. The effects of oestrogens on the skin, mood, vaginal moisturisation etc. are undisputed, but lack clear dose -response relationships. In biochemical evaluations, there are no specific tissue markers of oestrogen activity that can be used in individual patients, apart from luteinising hormone (LH) and follicle-stimulating hormone. Moreover, oestrogen metabolism is very complicated and oestrogen supplementation does not completely mimic the kinetics and metabolism of endogenous oestrogen.
There have been only a few trials of the effects and complications of oestrogen therapy in primary and secondary hypogonadism in women of premenopausal age. Nonetheless, in this respect useful information can be deduced from large-scale trials that have been conducted on the effects and complications of oestrogens used for contraception and for postmenopausal hormone replacement. In these trials, the dose regimens of oestrogens were fixed, rather than titrated in individualised patients. The dose of oestrogens in oral contraceptives is derived from analysis of the balance between the efficacy in preventing pregnancy and the adverse effects, rather than from the perspective of physiological rates of production of oestradiol. These studies on oral contraception reflect the intrinsic problems in the assessment of the effects of oestrogen supplementation in individual patients: within this range of oestrogen dosages there are no signs, symptoms or biochemical markers of effects of the hormones at the tissue level. Apparently, there is no linear dose -response relationship for oestrogens that can be used in clinical practice. Similar remarks can be made with respect to postmenopausal hormone replacement. Clinical and biochemical parameters that can be used in clinical practice to assess the adequacy of oestrogen treatment are limited. This is also reflected in the necessity to perform huge trials in order to establish whether nature has failed women by depriving them of oestrogens for one-third of their life.
Hypoparathyroidism
Because, at present, parathyroid hormone is not available for the treatment of hypoparathyroidism, the standard treatment of this endocrine deficiency syndrome consists of calcium and vitamin D analogues. Although serum calcium concentrations can be restored to normal by this approach, calcium/ phosphate homeostasis is clearly altered in these patients; clinical symptoms that they may exhibit include nephrolithiasis (17) . In addition, calcium and vitamin D analogues fail to restore wellbeing in hypoparathyroidism, reflected in increased scores for anxiety, phobic anxiety and their physical equivalents (17) .
Implications of genetic variations in hormonal (receptor) genes
There is increasing evidence that there are genetically determined differences in hormone secretion and hormone sensitivity. For instance, early studies into the relationships between serum TSH and free thyroxine concentrations have indicated that a certain reproducible, genetically determined individual set-point exists in normal persons at which the feedback control of the pituitary -thyroid axis is set (18) . In addition, glucocorticoid sensitivity, as measured by the dexamethasone-mediated suppression of early morning cortisol concentrations, is quite variable between, but highly reproducible within, individuals (19) . Interestingly, a number of frequently occurring polymorphisms in and around exon 2 of the glucocorticoid receptor gene are associated with an increased (20, 21) or decreased (22) sensitivity to glucocorticoids. Presence of a high number of CAG repeats within the androgen receptor gene attenuates the effects of testosterone on bone density and bone metabolism (23) , whereas a decreased number of CA repeats in the IGF-I gene is associated with a lower birth weight, lower body height and serum IGF-I concentrations at the lowest quartile of normal (24, 25) . A polymorphism in the LH gene and the ensuing variant serum concentrations of LH reflect androgen bioactivity in elderly men in a different manner than in individuals with wild-type LH (26) . Oestrogen receptor polymorphisms considerably modify the effects of hormone replacement therapy on concentrations of high-density lipoprotein cholesterol and other outcomes related to oestrogen treatment in postmenopausal women (27) .
These recently obtained new insights into the genetic variations (polymorphisms) of hormones and their receptors have provided important new insights into the individual set-points of activity of the hormonal axes involved, and into the mechanisms of the respective differences of hormone sensitivity at the level of the target tissues. The challenge of clinical endocrinology in the coming years will be to apply this knowledge to the treatment of individual patients in order to optimize the dose and frequency of hormone replacement.
Conclusion
Hormonal substitution therapy has been very successful in treating the major syndromes of endocrine insufficiency with respect to mortality. However, endocrine substitution does not reproduce the normal plasma hormone profiles of healthy individuals. Moreover, the effects of hormones in general are difficult to quantify at the tissue level. Consequently, titration of endocrine replacement therapy is possible only within certain limits. It is very likely that these intrinsic imperfections in endocrine replacement therapies result in subtle physiological derangements. Most importantly, this imperfection in endocrine substitution therapy may result in impaired quality of life, which can not easily be assessed by objective criteria in clinical practice. Recognition of these intrinsic shortcomings of endocrine treatment is of utmost importance for appreciation of the complaints of some of these patients and to prevent incorrect labelling of these complaints.
